The Great Basin is a vast area of interior drainage including much of the expanse between the Sierra Nevada and Rocky Mountains. The unique geomorphology of this region has resulted in high local and regional biodiversity. Today, the Great Basin is considered one of the most threatened bioregions in North America. In this Special Feature, we bring together a broad range of perspectives that highlight how Great Basin landscape dynamics from 30 million years ago to today, including modern anthropogenic impacts, have shaped mammalian diversity from individual populations and species to entire biomes. Landscapes are ever changing and the nature and magnitude of their dynamics can have dramatic consequences on the biota they support. The mammalian fauna of the Great Basin well illustrates the impact of spatial and temporal landscape heterogeneity on diversity, distributions, and community assembly. The Great Basin of western North America has a unique basin-and-range topography. Massive mountain ranges and intervening desert valleys create a landscape of dramatic gradients in climate and habitat types that, today, support 172 species of native mammals (147 species, excluding bats). This unique geomorphology and high biodiversity has attracted generations of scientists and prompted seminal studies on the ecology and evolution of Great Basin mammals. In this Special Feature, we bring together a broad spectrum of researchers whose work highlights how Great Basin landscape dynamics from 30 million years ago to the present day have influenced mammalian diversity. The papers presented here integrate paleontological, phylogenetic, ecological, and historical perspectives to provide a uniquely rich view of major determinants of diversity across space and time in the Great Basin ecosystem. Emphasis is placed on rodents, a natural consequence of their abundance and diversity of life histories. Independently and collectively these manuscripts call for a broader temporal perspective and the need to work across disciplinary boundaries to better understand the ecology and evolution of mammalian communities and address pressing concerns in this threatened ecosystem. This Special Feature begins by taking a deep time perspective to set the stage on which diversification has occurred. Badgley et al. (2014) review the complex geologic and climatic history of the region, and then assess the influence of this landscape history on mammalian diversity over the past 30 million years. This time period encompasses the formation of the basin-and-range topography and thus directly evaluates the roles of tectonic activity, volcanism, and climatic change in promoting diversification. Drawing from the NEOMAP database, rates of origination, extinction, diversification, and turnover are calculated for each mammalian order over 1 million-year intervals. Analyses also are conducted for families within Rodentia. In a series of elegant contrasts, Badgley et al. (2014) demonstrate that the high regional diversity of the modern fauna has not been a persistent feature of the past-even the more recent past (last 16 million years) during which this topographically complex landscape has been relatively stable. Rather, Great Basin mammalian diversity has fluctuated over time with the largest changes in diversification and faunal composition coinciding with episodes of greatest topographic and climatic change. 
Landscapes are ever changing and the nature and magnitude of their dynamics can have dramatic consequences on the biota they support. The mammalian fauna of the Great Basin well illustrates the impact of spatial and temporal landscape heterogeneity on diversity, distributions, and community assembly. The Great Basin of western North America has a unique basin-and-range topography. Massive mountain ranges and intervening desert valleys create a landscape of dramatic gradients in climate and habitat types that, today, support 172 species of native mammals (147 species, excluding bats). This unique geomorphology and high biodiversity has attracted generations of scientists and prompted seminal studies on the ecology and evolution of Great Basin mammals. In this Special Feature, we bring together a broad spectrum of researchers whose work highlights how Great Basin landscape dynamics from 30 million years ago to the present day have influenced mammalian diversity. The papers presented here integrate paleontological, phylogenetic, ecological, and historical perspectives to provide a uniquely rich view of major determinants of diversity across space and time in the Great Basin ecosystem. Emphasis is placed on rodents, a natural consequence of their abundance and diversity of life histories. Independently and collectively these manuscripts call for a broader temporal perspective and the need to work across disciplinary boundaries to better understand the ecology and evolution of mammalian communities and address pressing concerns in this threatened ecosystem. This Special Feature begins by taking a deep time perspective to set the stage on which diversification has occurred. Badgley et al. (2014) review the complex geologic and climatic history of the region, and then assess the influence of this landscape history on mammalian diversity over the past 30 million years. This time period encompasses the formation of the basin-and-range topography and thus directly evaluates the roles of tectonic activity, volcanism, and climatic change in promoting diversification. Drawing from the NEOMAP database, rates of origination, extinction, diversification, and turnover are calculated for each mammalian order over 1 million-year intervals. Analyses also are conducted for families within Rodentia. In a series of elegant contrasts, Badgley et al. (2014) demonstrate that the high regional diversity of the modern fauna has not been a persistent feature of the past-even the more recent past (last 16 million years) during which this topographically complex landscape has been relatively stable. Rather, Great Basin mammalian diversity has fluctuated over time with the largest changes in diversification and faunal composition coinciding with episodes of greatest topographic and climatic change. The authors conclude with a detailed comparison of rodent diversification in the Great Basin and Great Plains, which further highlights the role of topography and isolation in promoting evolutionary processes and the assembly of faunas.
The 2nd manuscript, by Riddle et al. (2014) , bridges between deep time and the Quaternary with phylogenetic and regional demographic perspectives on patterns of diversity for nonvolant small mammals in the Great Basin. The timing of major cladogenic events and more recent range expansions and contractions are discussed in relation to the fossil record and geologic history of the region, and are coupled with an assessment of regional biotic affinities in order to identify major themes in the assembly and diversification of this fauna. Focusing first on the Great Basin as a cradle of diversity, Riddle et al. (2014) review the phylogenetic history of 3 diverse rodent families, Muridae, Sciuridae, and Heteromyidae. The spatial extent is then expanded to consider the impact of shifting distributions across ecoregions in shaping the modern-day mammalian fauna. Emphasis here is on the desert biota during the Pleistocene, when shrub-steppe was widespread in the Intermountain West. Riddle et al. (2014) end with a detailed discussion of latitudinal, elevational, and habitat gradients that emerged and reemerged over the Quaternary. Echoing Badgley et al. (2014) , Riddle et al. (2014) demonstrate the need for greater integration of paleobiology and phylogenetics to develop a more robust understanding of the assembly and disassembly of this mammalian fauna across space and time. The authors argue that advances will come, in part, through the rapid expansion of genomic resources as well as integrated genetic and spatial modeling tools.
The 3rd manuscript demonstrates the potential to integrate field-based behavioral and demographic studies with museum specimen records and the Holocene paleorecord to more completely understand the influence of climate on the evolution of small mammals. Smith et al. (2014) provide an unusually rich case study demonstrating the influence of temperature on the ecology and evolution of woodrats (Neotoma). This study focuses on the evolutionary ecology of woodrats in Death Valley, the hottest place on Earth, where these animals live at their physiological limits. Fine-scale elevational range shifts and changes in body size recorded in paleomiddens demonstrate concordant adaptive responses to environmental change in 2 species of woodrats. The relationships between body size and temperature seen in the paleorecord are consistent with those recorded over more recent time frames in museum specimens collected throughout the region over the past 130 years. Smith et al. (2014) elucidate the mechanisms underlying these patterns through field studies of modern individuals where they find that body size-related patterns of activity, survival, and reproduction are consistent with long-term population-and species-level responses to climate.
The 4th manuscript highlights recent (centennial scale) landscape changes that have substantially altered community structure and patterns of diversity in many areas of the Great Basin. The cumulative impacts of a wide array of land uses, climate change, and the introduction and spread of invasive plant species have greatly modified natural communities. Morris and Rowe (2014) provide a detailed account of the historical ecology of the region, focusing on the most widespread of historical land uses and their impacts on the native plant communities. The emphasis on vegetation underscores the inherent consideration of plant communities as wildlife habitats. Since European settlement, historical land uses have altered the amount and connectivity of suitable habitat with subsequent impact on the diversity, community assembly, and range dynamics of regional mammals. This is particularly important for mammals associated with shrubland and woodland ecosystems, habitats that have undergone extensive transformation in the Great Basin. This manuscript summarizes the types and severity of historical land uses with reference to documented impacts on mammals. The intent is to increase reader awareness of historical land uses and to highlight the need to consider land-use legacies when defining wildlife-habitat associations. In particular, an improved understanding of the scale of past land uses and their impact on the present-day resiliency of plant and mammal communities could benefit conservation and restoration efforts.
In the final manuscript, Rowe and Terry (2014) integrate historical and paleontological studies to ask whether modernday land-use practices are modifying Holocene-derived, climate-driven expectations regarding the richness and abundance of nonvolant small mammals. Holocene data from 2 cave deposits are used to generate predictions of community dynamics, which are then tested using historical-to-modern comparisons from 2 mountain ranges, each resurveyed over an 80-year interval. Although richness patterns are largely congruent over historical and Holocene periods of warming, trends in abundance among dietary and habitat functional groups have deviated from their Holocene climate-driven baseline expectations. These comparisons suggest land-use practices (historical and present day) are paramount in shaping modern-day assemblages, and caution against projections of future species responses based solely on climate. This manuscript illustrates how the fossil record can provide a means to disentangle confounded drivers of community change and thus better inform conservation efforts.
Our hope is that this collection of papers will illustrate a variety of comparative and integrative approaches for developing a more robust understanding of how landscape dynamics determine diversification and diversity. Although our focus is on the Great Basin mammalian fauna, these studies span a range of temporal, spatial, and ecological scales that can be applied across systems. We thank the American Society of Mammalogists for supporting our symposium on this topic at the 92nd annual meeting, Barbara Blake for encouraging us to develop this Special Feature, and Eric Rickart for serving as Guest Editor.
